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This report is preliminary and has not been reviewed for conformity
with U.S. Geological Survey editorial standards or with the North
American Stratigraphic code.  Any use of trade, product, or firm

names is for descriptive purposes only and does not imply
endorsement by the U.S. Government.
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+RO\�&URVV�TXDGUDQJOH

'HVFULSWLRQV RI WKH PLQHUDO RFFXUUHQFHV VKRZQ RQ WKH DFFRPSDQ\LQJ ILJXUH IROORZ�

6HH 8�6� *HRORJLFDO 6XUYH\ ������ IRU D GHVFULSWLRQ RI WKH LQIRUPDWLRQ FRQWHQW RI HDFK ILHOG LQ

WKH UHFRUGV� 7KH GDWD SUHVHQWHG KHUH DUH PDLQWDLQHG DV SDUW RI D VWDWHZLGH GDWDEDVH RQ

PLQHV� SURVSHFWV� DQG PLQHUDO RFFXUUHQFHV WKURXJKRXW $ODVND�

'LVWULEXWLRQ RI PLQHUDO RFFXUUHQFHV LQ WKH +RO\ &URVV

��������� TXDGUDQJOH� VRXWKZHVW $ODVND

7KLV DQG UHODWHG UHSRUWV DUH DFFHVVLEOH WKURXJK WKH 86*6 :RUOG :LGH :HE VLWH

KWWS���ZZZ�PUV�DN�ZU�XVJV�JRY�DUGI� &RPPHQWV RU LQIRUPDWLRQ UHJDUGLQJ FRUUHFWLRQV RU

PLVVLQJ GDWD� RU UHTXHVWV IRU GLJLWDO UHWULHYDOV VKRXOG EH GLUHFWHG WR WKH DXWKRU�V� RI WKH

FRPSLODWLRQ�

:�-� .HLWK DQG 0�/� 0LOOHU

8�6� *HRORJLFDO 6XUYH\

���� 8QLYHUVLW\ 'ULYH

$QFKRUDJH� $. ����������

9RLFH� ����� �������� RU ����� ��������

)$;� ����� ��������

H�PDLO� ENHLWK#XVJV�JRY RU PPLOOHU#XVJV�JRY
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6LWH���6WX\DKRN�5LYHU�*ROG

7\SH� 0LQH

$5') QR� +&���

/DWLWXGH� �������� 4XDGUDQJOH� +& $��

/RQJLWXGH� ���������

/RFDWLRQ GHVFULSWLRQ DQG DFFXUDF\�

86*6 0)����� /RF� �� /RFDWLRQ LV DW 6WX\DKRN 0LQHV V\PERO RQ +RO\ &URVV $��

WRSRJUDSKLF PDS�

0DLQ FRPPRGLWLHV� $X 2WKHU FRPPRGLWLHV� +J

2UH PLQHUDOV� *ROG� FLQQDEDU

*DQJXH PLQHUDOV�

*HRORJLF GHVFULSWLRQ�

7KH DUHD LV XQGHUODLQ PDLQO\ E\ DQGHVLWLF WR GDFLWLF IORZV DQG DJJORPHUDWHV�

DQGHVLWLF DQG IHOVLF WXIIV� YROFDQLFODVWLF VDQGVWRQHV DQG VLOWVWRQHV� DQG JUD\ZDFNH

RI WKH -XUDVVLF DQG /RZHU &UHWDFHRXV .R\XNXN WHUUDQH� 6FDWWHUHG WKURXJKRXW WKH

DUHD DUH \RXQJHU �7HUWLDU\ "� IHOVLF DQG PDILF GLNHV ZKLFK FXW WKH ROGHU URFNV� $

FRPSOHWH JHRORJLF GHVFULSWLRQ RI WKH 6WX\DKRN DUHD LV DYDLODEOH LQ 86*6 2SHQ�)LOH

5HSRUW �������$ �0LOOHU DQG RWKHUV� �����

$OWHUDWLRQ�

:RUNLQJV�([SORUDWLRQ�

6XUIDFH� +\GUDXOLF DQG GUDJOLQH PHWKRGV XVHG�� 'ULOOLQJ DQG VDPSOLQJ ZDV GRQH LQ

JROG SODFHU GHSRVLWV LQ ���� E\ D FUHZ IURP &DOLVWD &RUSRUDWLRQ DQG LQ ���� E\ WKH

86*6 DQG &DOLVWD &RUSRUDWLRQ� $ FXW ZDV OHDVHG DQG PLQHG IURP ���� WKURXJK

�����

$JH� 7HUWLDU\�4XDWHUQDU\

'HSRVLW PRGHO�

3ODFHU� PRGHUQ VWUHDP� EHQFK�"�

'HSRVLW PRGHO QXPEHU �$IWHU &R[ DQG 6LQJHU� ���� RU %OLVV� ������

��D

3URGXFWLRQ� <HV� VPDOO 6WDWXV� $FWLYH

3URGXFWLRQ QRWHV�

&REE ������ HVWLPDWHG SURGXFWLRQ DW ������ � ������ R]� RI $X� 0LQHG IURP

����������

5HVHUYHV�

$GGLWLRQDO FRPPHQWV�

5HIHUHQFHV�

+DUULQJWRQ� ����� S� ��� &REE� ����� S� ���� &REE� ����� ORF� �� &REE� �����

S� ��� 6ZDLQEDQN DQG RWKHUV� ����� S� ��� ���� 0LOOHU DQG RWKHUV� ����

3ULPDU\ UHIHUHQFH� 0LOOHU DQG RWKHUV� ����

5HSRUWHU� 0LOOHU� 0�/�� .HLWK� :�-�

5HSRUWHU DIILOLDWLRQ� 86*6

/DVW UHSRUW GDWH� �������
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6LWH���:ROI�&UHHN�0WQ�

7\SH� 2FFXUUHQFH

$5') QR� +&���

/DWLWXGH� �������� 4XDGUDQJOH� +&

/RQJLWXGH� ���������

/RFDWLRQ GHVFULSWLRQ DQG DFFXUDF\�

86*6 0)����� /RF� �� ��� PL� 6: RI SRLQW ���� DW 1: HQG RI :ROI &UHHN 0WQ��

DERXW �� PLOHV 1: RI +RO\ &URVV� QHDU KHDG RI /LWWOH /RFNZRRG &UHHN� $FFXUDWH

ZLWKLQ ���� PL� UDGLXV

0DLQ FRPPRGLWLHV� +J 2WKHU FRPPRGLWLHV� 6E

2UH PLQHUDOV� &LQQDEDU� 6WLEQLWH

*DQJXH PLQHUDOV�

*HRORJLF GHVFULSWLRQ�

7KLQ ILOPV RI GUXV\ FLQQDEDU ZLWK VPDOO EOHEV RI VWLEQLWH RFFXU LQ K\GURWKHUPDOO\

DOWHUHG UK\ROLWH� 5K\ROLWH LQWUXGHV &UHWDFHRXV DQG�RU 7HUWLDU\ EDVDOW DQG DQGHVLWH�

$OWHUDWLRQ�

+\GURWKHUPDO DOWHUDWLRQ

:RUNLQJV�([SORUDWLRQ�

6XUIDFH VDPSOLQJ RQO\

$JH�

'HSRVLW PRGHO�

ORGH� GLVVHPLQDWHG HSLWKHUPDO PHUFXU\�DQWLPRQ\

'HSRVLW PRGHO QXPEHU �$IWHU &R[ DQG 6LQJHU� ���� RU %OLVV� ������

��

3URGXFWLRQ� 1R 6WDWXV� ,QDFWLYH

3URGXFWLRQ QRWHV�

5HVHUYHV�

$GGLWLRQDO FRPPHQWV�

)RXQG E\ -�0� +RDUH DQG :�+� &RQGRQ ZKLOH JHRORJLF PDSSLQJ LQ �����

5HIHUHQFHV�

8�6� *HRORJLFDO 6XUYH\� ����� S� $�� %HUJ DQG &REE� ����� S� ���� ���� &REE�

����� ORF� �� &REE� ����� S� ���

3ULPDU\ UHIHUHQFH� %HUJ DQG &REE� ����� S� ���� ����

5HSRUWHU� 0LOOHU� 0�/�

5HSRUWHU DIILOLDWLRQ� 86*6

/DVW UHSRUW GDWH� �������
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5HIHUHQFHV

%HUJ� +�&�� DQG &REE� (�+�� ����� 0HWDOOLIHURXV ORGH GHSRVLWV RI $ODVND� 8�6� *HRORJLFDO

6XUYH\ %XOOHWLQ ����� ��� S�

&REE� (�+�� FRPSLOHU� ����� 0HWDOOLF PLQHUDO UHVRXUFHV PDS RI WKH +RO\ &URVV TXDGUDQJOH�

$ODVND� 8�6� *HRORJLFDO 6XUYH\ 0LVFHOODQHRXV )LHOG 6WXGLHV 0DS 0)����� VFDOH

����������

&REE� (�+�� ����� 3ODFHU GHSRVLWV RI $ODVND� 8�6� *HRORJLFDO 6XUYH\ %XOOHWLQ ����� ��� S��

� SODWH� VFDOH a������������

&REE�(�+�� ����� 6XPPDU\ RI UHIHUHQFHV WR PLQHUDO RFFXUUHQFHV �RWKHU WKDQ PLQHUDO IXHOV

DQG FRQVWUXFWLRQ PDWHULDOV� LQ WKH &DQGOH� +RO\ &URVV� 1RUWRQ %D\� 1XODWR� DQG

8QDODNOHHW TXDGUDQJOHV� $ODVND� 8�6� *HRORJLFDO 6XUYH\ 2SHQ�)LOH 5HSRUW �������

��� S�

+DUULQJWRQ� *�/�� ����� 7KH $QYLN�$QGUHDIVN\ UHJLRQ� $ODVND �LQFOXGLQJ WKH 0DUVKDOO

GLVWULFW�� 8�6� *HRORJLFDO 6XUYH\ %XOOHWLQ ���� �� S�

0LOOHU� 0�/�� %XQGW]HQ� 7�.�� .HLWK� :�-�� %DLOH\� (�$�� %LFNHUVWDII� 'DPRQ� ����� *HRORJ\

DQG PLQHUDO UHVRXUFHV RI WKH 6WX\DKRN DUHD� SDUW RI +RO\ &URVV $�� DQG $��

TXDGUDQJOHV� $ODVND� 8�6� *HRORJLFDO 6XUYH\ 2SHQ�)LOH 5HSRUW �������$� �� S�

6ZDLQEDQN� 5�&�� %XQGW]HQ� 7�.�� &ORXJK� $�+�� +HQQLQJ� 0�:�� +DQVHQ� (�:�� �����

$ODVNDªV PLQHUDO LQGXVWU\ ����� $ODVND 'LYLVLRQ RI *HRORJLFDO DQG *HRSK\VLFDO

6XUYH\V� 6SHFLDO 5HSRUW ��� �� S�

8�6� *HRORJLFDO 6XUYH\� ����� *HRORJLFDO 6XUYH\ UHVHDUFK ���� � 6XPPDU\ RI

LQYHVWLJDWLRQV� SUHSDUHG E\ PHPEHUV RI WKH &RQVHUYDWLRQ *HRORJLF� DQG :DWHU

5HVRXUFHV 'LYLVLRQV� 8�6� *HRORJLFDO 6XUYH\ 3URIHVVLRQDO 3DSHU ����$�

S� $��$����

8�6� *HRORJLFDO 6XUYH\� ����� 'HVFULSWLRQV RI WKH ILHOGV XVHG WR UHSRUW EULHI GHVFULSWLRQV RI

PLQHV� SURVSHFWV� DQG PLQHUDO RFFXUUHQFHV LQ $ODVND DQG +DZDLL� 8�6� *HRORJLFDO

6XUYH\ 2SHQ�)LOH 5HSRUW ������ � S�


